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Abstract
Moenkhausia currently comprises 90 valid species and represents one of the very spe-
cies-rich genera in Characidae. Most of these species need to be revised since their orig-
inal descriptions are out-of-date and are uninformative. In this sense, Moenkhausia meg-
alops is redescribed based on the examination of the holotype and additional specimens 
from drainages of the Amazon basin and the type locality. The species is distinguished 
from its congeners by the combination of the following characters: a conspicuous boot-
shaped humeral spot, ventrally curved to anterior region of the body, followed by a sec-
ond inconspicuous vertically elongated humeral spot; a dark longitudinal midlateral stripe 
on body extending from immediately posterior to the second humeral spot to the middle 
caudal-fin rays; a dark blotch on the upper caudal-fin lobe; and teeth with seven cusps on 
inner series of premaxilla and dentary.
Resumo
Moenkhausia compreende atualmente 90 espécies válidas e representa um dos gêneros 
mais ricos em espécies em Characidae. A maioria dessas espécies precisa ser revisada, por 
que as suas descrições originais estão defasadas e são pouco informativas. Neste sentido, 
Moenkhausia megalops é redescrita com base no exame do holótipo e de exemplares adi-
cionais provenientes de drenagens da bacia Amazônica. A espécie é diferenciada das suas 
congêneres pela combinação dos seguintes caracteres: uma mancha umeral conspícua, 
em formato de bota, ventralmente curvada em direção à região anterior do corpo, seguida 
por uma segunda mancha umeral inconspícua, verticalmente alongada; uma faixa escu-
ra longitudinal médio-lateral se estendendo imediatamente posterior à segunda mancha 
umeral aos raios medianos da nadadeira caudal; uma mancha escura no lobo superior da 









Moenkhausia (Eigenmann, 1903) represents one of the 
very species-rich genera in Characidae, currently com-
prising 90 valid species (Eschmeyer et al. 2017). The ge-
nus is widely distributed in the Neotropical cis-Andean 
river basins, notably occurring in the Amazon basin (e.g., 
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Sousa et al. 2010, Petrolli and Benine 2015, Oliveira 
and Marinho 2016, Azevedo-Santos and Benine 2016). 
Moenkhausia species are characterized by a wide vari-
ation in shape and color patterns (Carvalho et al. 2014), 
and some of them are very appreciated as ornamental fish.
The phylogenetic relationships of the genus are still 
poorly understood, and Moenkhausia has been depicted as 
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a polyphyletic group (Mirande 2010, Oliveira et al. 2011, 
Mariguela et al. 2013). Nevertheless, Moenkhausia is still 
diagnosed by the same combination of characters as pro-
posed by Eigenmann (1917): premaxillary teeth in two 
series, with five multicuspid teeth in the inner series; cau-
dal-fin covered by small scales; and complete lateral line.
Eigenmann, in Eigenmann and Ogle (1907) (hereafter 
Eigenmann, 1907), proposed the name Astyanax meg-
alops based on a single specimen from Itaituba, Pará, 
Brazil. Later, Eigenmann (1910) listed the species in the 
genus Moenkhausia and expanded its geographical distri-
bution from Gurupá to Itaituba, and Guyana.
The short and uninformative original description of 
Astyanax megalops Eigenmann (1907) allied to the poor 
condition of its preserved holotype has hindered a sat-
isfactory understanding and definition of the species, 
currently valid as Moenkhausia megalops. The more 
detailed redescription provided by Eigenmann (1917) is 
still general and with no definitive diagnostic character 
or even a workable character combination. These inef-
fective descriptions allied to Géry’s (1977) popular and 
straightforward identification key are possibly leading 
to inconsistent identifications throughout fish collections 
and inventorial publications (e.g., Mojica et al. 2005, 
Castellanos and Sánchez-Duarte 2007, and Lima et al. 
2013). Géry and Zarske (2004: 42), in a brief discussion, 
stated that this is “a rare species” from the rio Tapajós 
basin and Guyana, and did not provide new features for 
its identification. Recently, Oliveira and Marinho (2016) 
did shed some light on the identity of M. megalops when 
distinguishing it from their new species, Moenkhausia 
abyss, by the shape of the humeral mark and by the pig-
mentation of the longitudinal midlateral stripe.
During an extensive analysis of lots of Moenkhausia 
deposited in the fish collection of the INPA (Instituto Na-
cional de Pesquisas da Amazônia), we recognize speci-
mens of Moenkhausia megalops identified with different 
names, and here these are properly re-identified. Thus, we 
herein present a redescription of M. megalops, based on 
the examination of the holotype and additional material, 
including topotypes, and discuss our arguments concern-
ing its taxonomic definition.
Material and methods
Counts and measurements were taken as described by 
Fink and Weitzman (1974) and Benine et al. (2015) on 
the left side of specimens whenever possible using a dig-
ital caliper with precision of 0.01 mm. Measurements are 
given as percents of standard length (SL), except subunits 
of the head, which are given as percents of head length 
(HL). Vertebral, supraneurals and procurrent caudal-fin 
ray counts were taken from cleared and stained specimens 
(c&s) prepared following Taylor and Van Dyke (1985). 
Vertebral counts include Weberian apparatus, counted as 
four elements, and the fused PU1+U1 of the caudal re-
gion counted as a single vertebral element. The gill-raker 
at the junction of the ceratobranchial and the epibranchi-
al is included in the counting of gill-rakers of the lower 
limb. Scanning electron micrography (SEM) of teeth and 
jaws was taken from cleared and stained dissected speci-
mens. The specimens were sexed by the visual examina-
tion of their gonads under a stereomicroscope since no 
externally dimorphic feature was observed. Counts and 
measurements from examined material were given when-
ever possible. In the description, counts are followed by 
the number of specimens examined in parentheses; aster-
isk indicates the counts of the holotype; unbranched rays 
are presented in lower-case Roman numerals. In the ex-
amined material account, the total number of specimens 
of each lot is listed first, followed by the number of ana-
lyzed specimens in parentheses (when different from to-
tal number of the lot), and then by those c&s. Specimens 
examined are deposited in the CAS, California Academy 
of Sciences, San Francisco; INPA, Instituto Nacional de 
Pesquisas da Amazônia, Manaus; and GEA, Laboratório 
de Ictiologia do Grupo de Ecologia Aquática, Universi-
dade Federal do Pará, Belém.
Results
Moenkhausia megalops (Eigenmann, 1907)
Figs 1–4
Astyanax megalops Eigenmann in Eigenmann and Ogle 1907: 29 (type 
locality: Itaituba, Brazil).
Moenkhausia megalops: Eigenmann 1910, 3: 438, [in part]. Eigenmann 
1917, 1: 65; 68; 91–92 [in part, identification key and a short rede-
scription of the species]. Fowler 1948: 152-153 [list]. Géry 1977: 
446 [identification key]; ?Ferreira 1993: 69 [list]. Maldonado-Oc-
ampo 2001: 65 [list]. Lima et al. 2003: 148 [list]. ?Arbeláez et al. 
2004: 102 [list; new record]. ?Camargo et al. 2004: 134 [list]. Géry 
and Zarske 2004: 42 [compared to M. xinguensis; placed in M. 
xinguensis group; identification key]. ?Lasso et al. 2004: 115 [list]. 
?Ferreira et al. 2007: 180 [list]. ?Maldonado-Ocampo et al. 2008: 
171 [list]. ?Hercos et al. 2009: 48 [list]. ?Miller-Hurtado et al. 2009: 
167 [list; new record]. ?Ferreira et al. 2011: 280 [list]. Lasso and 
Sánchez-Duarte 2011: 473 [literature compilation]. ?Gonzáles et al. 
2012: 46 [list; new record for Caura basin]. Souza et al. 2012: 34 
[list]. Álvarez-León et al. 2013: 106 [list]. ?Duarte et al. 2013: 385 
[list].–Oliveira and Marinho 2016: 566-571 [compared to M. abyss]. 
Petrolli et al. 2016: 168 [compared to M. venerei]. Marinho and Lan-
geani 2016: 2–3; 10–11 [compared to M. lepidura]. Azevedo-Santos 
and Benine 2016: 208 [compared to M. britskii].
Diagnosis. Moenkhausia megalops differs from its con-
geners, except M. abyss, M. celibela, M. gracilima, M. 
hasemani, M. hysterosticta, M. icae, M. inrai, M. lata, M. 
lepidura, M. loweae, M. mikia, by the presence of a dark 
blotch on the upper caudal-fin lobe. It is readily distin-
guished from the aforementioned species by the peculiar 
conspicuous boot-shaped humeral spot, ventrally curved 
frontward, followed by a second inconspicuous vertical-
ly elongated humeral spot (vs. humeral spot absent in M. 
celibela and M. loweae; one conspicuous, oval, vertically 
elongated, humeral followed by a second inconspicuous 
spot in M. inrai; a very small humeral spot in M. gra-
cilima, M. hasemani, M. icae, and M. lepidura; one dis-
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placed, irregular, and vertically elongated humeral spot 
in M. hysterosticta; a single inconspicuous, thinner, verti-
cally elongated humeral spot in M. abyss; a conspicuous 
vertically elongated, humeral spot, with the upper and 
lower edges turn frontward in M. lata; a rounded humeral 
spot in M. mikia).
Description. Morphometric data presented in Table 1. 
Overall body deep and slightly elongated. Body com-
pressed, greatest body depth anterior to dorsal-fin origin. 
Dorsal profile of head slightly concave. Dorsal profile of 
body slightly convex from tip of supraoccipital spine to 
dorsal fin origin. Dorsal fin straight along its base, straight 
to slightly convex from posterior end of dorsal-fin base to 
adipose-fin origin, and slightly concave along caudal pe-
duncle. Ventral profile of body convex from anterior tip 
of lower jaw to pelvic fin, slightly straight from pelvic-fin 
origin to anal-fin origin, straight and posterodorsally 
slanted along anal-fin base and slightly concave along 
caudal peduncle.
Eyes large. Snout rounded. Mouth at horizontal 
through middle of eye. Premaxillary teeth in two teeth 
series; outer row with 3(1), 4*(14), 5(39) or 6(7) tricus-
pid teeth with central cusp slightly longer; inner row with 
5*(55) or 6(6) teeth with seven cusps, gradually decreas-
ing in size. Maxillary with 1(2), 2(21), 3*(31) or 4(7) tri- 
to pentacuspidate teeth, with central cusp longer. Dentary 
with 3(1), 4*(56) or 5(2) anteriormost teeth larger, with 
seven cusps, followed by a medium sized tooth with three 
cusps, and 5(5), 6(5), 7(7), 8(12), 9(12), 10(11) or 11(6) 
smaller conical teeth (Fig. 3).
Dorsal-fin rays ii(60) 8(1) or 9*(59). Dorsal-fin ori-
gin slightly anterior to middle of body. First unbranched 
ray approximately one-half length of second unbranched 
ray. Adipose fin present. Pectoral-fin rays i(61), 11(6), 
12*(29), 13(24) or 14(2); tip of adducted longest ray gen-
erally not reaching vertical through pelvic-fin origin. Pel-
vic-fin rays i(58), 6(2), 7*(55) or 8(1). Pelvic-fin origin 
slightly anterior to vertical through dorsal-fin origin; tip 
of adducted longest ray generally not reaching vertical 
through anal-fin origin. Anal-fin rays iii(34) or iv(19), 
25(5), 26*(23), 27(19), 28(6) or 29(1). Anal-fin origin 
approximately to vertical through of last branched ray of 
dorsal fin. Caudal fin forked, lobes similar in size. Prin-
cipal caudal-fin rays i(46) 9*(46) + 7(1) or 8*(45) i(46). 
Dorsal procurrent caudal-fin rays 13(6) and ventral pro-
current caudal-fin rays 10(3) or 11(3).
Scales cycloid, relatively large. Lateral line complete, 
slightly curved anteriorly, with 34*(13), 35(26) or 36(19) 
perforated scales. Longitudinal scale rows between dor-
sal-fin origin and lateral line 5*(59) or 6(2); longitudi-
nal scale rows between lateral line and pelvic-fin origin 
4*(47) or 5(14). Predorsal region with 7(2), 8(24) or 
9(23) scales in regular series; three specimens presented 
Figure 1. Moenkhausia megalops, holotype, CAS 71433, 40.6 mm SL, Brazil, Pará State, Itaituba, rio Tapajós basin. Figure mod-
ified from CAS, all rights reserved.
Figure 2. Moenkhausia megalops, INPA 48895, 41.9 mm SL, Brazil, Amazonas State, rio Japurá basin.
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20*(6) or 21(1); total vertebrae 33*(3), 34(3) or 35(1). 
First gill-arch with 8(45), 9(19) or 10(1) gill-rakers on 
upper limb and 13(12), 14(29) or 15(24) gill-rakers on 
lower limb.
Color in alcohol. General ground color pale yellow. 
Body dorsal surface with dark chromatophores from tip 
of snout to caudal peduncle, resulting in a dark dorsal 
stripe on the dorsum. Dorsolateral portion of head and 
body with scattered dark chromatophores. Two vertically 
elongated humeral spots; the first humeral spot very con-
spicuous, boot-shaped, located over third to fourth lateral 
line scales and extending over two horizontal series of 
scales above lateral line; the second humeral spot, less 
conspicuous, located over seventh to eighth lateral line 
scales and extending over two horizontal series of scales 
above lateral line. Broad band from the second humer-
al spot to middle caudal-fin rays, covering two series of 
scales above lateral line. Abdominal region almost de-
void of chromatophores. Dorsal fin with scattered dark 
chromatophores. Adipose fin with scattered dark chro-
matophores sometimes concentrated on the edge of the 
fin. Pectoral and pelvic fin hyaline. Anal fin with a dark 
band in the mid-basal region, not reaching tip of the rays. 
Posterior margin of upper caudal-fin lobe with a dark 
blotch, reaching tip of middle caudal-fin rays or, some-
times, reaching the lower caudal-fin lobe.
Color in life. Overall body color silvery on flanks. Dor-
sal and lateral surface of head, dorsolateral portions of 
Table 1. Morphometric data of Moenkhausia megalops (n = 64, holotype CAS 71433). Data of topotypes and non-topotypes are 
given separately. Range does not include holotype.
holotype
non-type specimens (topotypes) non-type specimens (non-topotypes)
n range mean n range mean
Standard length (mm) 40.6 4 58.7–65.1 62.8 59 31.6–69.9 49.5
Head length (mm) 11.5 4 16.4–17.7 17.0 59 9.5–18.4 13.9
Percentages of  standard length
Head length 28.2 4 26.5–27.9 27.1 59 25.2–30.9 28.3
Dorsal-fin length 26.2 4 28.7–30.8 29.9 57 27.4–33.2 30.3
Dorsal-fin base – 4 13.9–15.4 14.6 59 13.2–16.2 15.0
Pectoral-fin length 22.2 4 21.5–23.5 22.4 59 20.4–24.8 22.9
Pelvic-fin length 14.1 4 16.7–17.6 17.2 59 13.2–19.7 17.1
Anal-fin length 13.0 4 15.9–17.2 16.4 59 11.8–19.8 17.1
Anal-fin base – 4 31.5–33.3 32.3 59 30.8–36.4 33.8
Depth at dorsal-fin origin 42.5 4 38.6–43.0 40.4 59 37.1–47.1 41.9
Head depth 32.9 4 29.9–32.4 31.2 59 30.8–37.2 33.5
Caudal peduncle depth 10.6 4 9.7–10.4 10.0 59 9.0–11.6 10.5
Eye to dorsal-fin origin 32.5 4 32.0–33.4 32.7 59 30.9–35.5 33.1
Snout to dorsal-fin origin 48.9 4 46.3–48.3 47.4 59 46.8–52.4 49.3
Snout to pectoral-fin origin 30.1 4 26.8–28.3 27.8 59 25.1–31.1 28.5
Snout to pelvic-fin origin 51.2 4 47.1–50.0 48.4 57 47.0–52.4 48.9
Snout to anal-fin origin 68.8 4 63.6–66.9 65.6 59 61.1–69.3 64.8
Percentages of  head length
Snout length 17.5 4 15.6–19.8 17.4 59 14.7–22.9 18.9
Upper jaw length 44.2 4 40.5–42.7 41.8 59 39.3–45.3 42.3
Horizontal eye diameter 48.7 4 43.0–46.7 45.0 59 42.6–50.8 47.3
Least interorbital width 32.7 4 35.2–36.9 35.8 59 30.9–39.3 34.2
Figure 3. Scanning electronic micrography of dentition of 
Moenkhausia megalops, INPA 40617, 43.2 mm SL, left inter-
nal lateral view of premaxilla, maxilla and dentary bones. Scale 
bar: 300µm.
irregular series of scales. Circumpeduncular scales 12(5), 
13(10) or 14(40). One row of small scales overlying al-
most the entire length of anal-fin base. Small scales cov-
ering two-thirds of base of caudal-fin lobes.
Supraneurals 4*(5) or 5(1) with lateral bony lamellae. 
Precaudal vertebrae 13*(3) or 14(4); caudal vertebrae 
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body yellowish. Ventral surface of head, and ventrolateral 
portion of body covered with guanine. Anterior portion 
of maxilla and dentary, and top of head with small dark 
chromatophores. Few dark chromatophores on opercle. 
Scales on dorsal portion of body bordered by dark chro-
matophores, forming like reticulate pattern. Longitudinal 
midlateral band covered with guanine. Humeral region 
with two vertically elongate humeral spot, anterior spot 
more conspicuous and boot-shaped. Posterior humeral 
less conspicuous and vertically elongate. All fins hyaline 
with some scattered chromatophores. Caudal fin yellow-
ish on base (Fig. 4).
Sexual dimorphism. None of the adult specimens ex-
amined had hooks on fins or any other apparent sexually 
dimorphic features.
Geographic distribution. Moenkhausia megalops is 
widespread in the Amazon basin. In Brazil, the species is 
known from rio Japurá, Demeni (tributary of rio Negro), 
Branco, Takutu, Mapuera, Cachorro, Jari, and Trombe-
tas, left margin of rio Amazonas basin; and rio Jamari, 
Curuá-Una, Tapajós, Teles Pires, Xingu, Tocantins, Ara-
guaia, and Aurá, right margin of rio Amazonas basin. 
Moenkhausia megalops also occurs in the rio Ventuari 
and Orinoco, Venezuela. The map shows the localities of 
the material examined in the present study (Fig. 5).
Material examined. Moenkhausia megalops. Holo-
type: CAS 71433, 40.6 mm SL, Brazil, Pará State, Itai-
tuba, rio Tapajós basin. Non-type specimens. Brazil. 
Amazonas State, rio Japurá: INPA 48895, 6, 41.5–52.3 
mm SL, Japurá, in front of the Taboca community, right 
margin, 2º12’34.72”S 69º14’01.11”W, 09 Sep 2014, RA 
Collins; INPA 48928, 1, 45.4 mm SL, Japurá, in front 
of the port of the city, 2º28’12.22”S 67º40’09.44”W, 28 
Aug 2014, IM Soares, PM Ito, R Collins & Astrogildo. 
Mato Grosso State, rio Teles Pires, tributary of rio Tapa-
jós basin: INPA 48893, 4, 51.6–58.7 mm SL, Paranaíta, 
10º01’21.38”S 57º05’12.78”W, 24 Feb 2013, Solange, 
Reginaldo & Rosalvo. Pará State, rio Aurá, tributary of 
rio Guamá basin: GEA 2127, 5, 51.0–61.4 mm SL, Be-
lém, Utinga State Park, Água Preta lake, 1°25’25.7”S 
48°25’09.3”W, 10 Jul 2013, MC Andrade et al.; GEA 
2128 1, 64.7 mm SL, Belém, Utinga State Park, Bolo-
nha lake, 1°24’59.3”S 48°25’48.1”W, 8 Jul 2013, MC 
Andrade et al. Pará State, rio Curuá-Una, tributary of 
rio Amazonas basin: INPA 40963, 5, 63.3–69.9 mm SL, 
Santarém, 02º49’11.3”S 54º18’12.8”W, Nov 1982, EG 
Ferreira. Pará State, rio Jari basin: MZUSP 102044, 2, 
38.1–40.7 mm SL, Monte Dourado, right margin of rio 
Iratapuru, in front of Iratapuru village, upstram to Santo 
Antônio waterfall, 0º34’3”S 52º34’41”W, 11 Oct 2007, 
M Carvalho, A Akama, C Oliveira & F Marques. Pará 
State, rio Tapajós: INPA 6885, 4, 58.7–65.1 mm SL, 
Itaituba, below mouth of the rio Jamanxim, 04º33’41”S 
56º15’50”W, 23 Oct 1991, L Rapp Py-Daniel & J Zuanon. 
Pará State, rio Tocantins: INPA 48894, 3, 61.8–68.7 mm 
SL, Capuerana, 04º42’31.06”S 49º25’53.09”W, 10 Nov 
1981, Equipe de Ictiologia do INPA. Pará State, rio Trom-
betas basin: INPA 3235, 1, 46.62 mm SL, Oriximiná, Ca-
choeira Porteira, 01º04’47”S 57º03’16”W, 16 Apr 1985, 
EG Ferreira & M Jégu; INPA 3365, 4, 51.4–58.7 mm 
SL, Oriximiná, Ilha Trava, 0º58’53.4”S 57º01’47.8”W, 
28 Apr 1988, EG Ferreira; INPA 5727, 3, 53.0–55.4 mm 
SL, Oriximiná, rio Mapuera, tributary of rio Trombetas, 
01º05’27.5”S 57º04’19.9”W, 26 May 1988, EG Ferreira; 
INPA 12160, 6, 44.2–50.8 mm SL, Oriximiná, Cachoeira 
Porteira, 01º04’47”S 57º03’16”W, 15 Apr 1985, EG Fer-
reira & M Jégu; INPA 39193, 1, 53.4 mm SL, Oriximi-
ná, rio Cachorro, tributary of rio Trombetas, 0º59’28.7”S 
57º03’20.8”W, 27 May 1988, EG Ferreira. Pará State, rio 
Xingu basin: INPA 43923, 4, 44.8–50.3 mm SL, Anapu, 
about 3.5 km east upstream of crossing of BR ferry, left 
margin, 03º07’55”S 51º40’08”W, 01 Feb 2014, MH Sabaj-
Pérez, M Arce, AP Gonçalves, J Zuanon, DB Fitzgerald 
Figure 4. Moenkhausia megalops, GEA 2127, 61.4 mm SL, live specimen, Brazil, Pará State, rio Aurá, tributary of rio Guamá 
basin, Utinga State Park, Água Preta lake. Photo by M. Andrade.
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& RR Reyes; INPA 40617, 117, 33.66–45.74 mm SL (5, 
34.24–45.74 mm SL, 7 c&s, 43.2–45.0 mm SL), Porto de 
Moz, at 7 km north of Senador José Porfírio, 02º31’32”S 
51º57’48”W, 23 Sep 2013, MH Sabaj Pérez et al; INPA 
40700, 8, 31.6–44.9 mm SL, Porto de Moz, downstream 
end of public beach, right margin, 3 km from Porto de 
Moz, 01º43’54”S 52º15’16”W, 24 Sep 2013, MH Sabaj-
Pérez et al; INPA 43324, 3, 47.2–60.8 mm SL, Porto de 
Moz, beach along right margin, 7.5 km south upstream 
of mouth of rio Veiros, 02º10’24”S 52º09’24”W, 06 Mar 
2013, MH Sabaj-Pérez, M Arce, AP Gonçalves, J Zua-
non, DB Fitzgerald, RR Reyes, DRG Ribeiro & AR Mar-
tins. Rondônia State, rio Jamari: INPA 48892, 5, 42.2–
51.5 mm SL, Porto Velho, rock at 3 km upstream Samuel 
megadam, 08º44’47.24”S 63º28’22.68”W, 06 Sep 1985, 
GM dos Santos. Roraima State, rio Branco: INPA 36938, 
1, 44.7 mm SL, Caracaraí, rocks in front of the Água Fria 
stream, 01º55’23”N 61º00’29”W, 19 Sep 2011, L Rapp 
Py-Daniel, MCC de Pinna, RR de Oliveira & AS Oliveira. 
Venezuela. rio Orinoco basin: ANSP 190778, 2, 21–30.2 
mm SL, rio Ventuari, at Raudales Chipirito, 88.5 km east 
of San Fernando de Atabapo, 1 Apr 2010, M Sabaj-Pérez, 
NK Lujan, DC Werneke, T Carvalho, S Meza V, A Luna 
& O Santaella; ANSP 191245, 1, 28 mm SL, rio Orinoco 
near mouth of Rio Ventuari, Macuruco Landing, 75 km E 
of San Fernando de Atabapo, 4 Apr 2004, MH Sabaj, NK 
Lujan, DC Werneke et al.
Discussion. The species richness of Moenkhausia, be-
cause of the broad geographic distribution and the doubts 
about its relationships justify the need of taxonomic re-
visions, mainly of the species whose diagnoses are too 
uninformative to differentiate one species from its conge-
ners. Moenkhausia megalops is a prominent example for 
this statement since Eigenmann (1907) provided only one 
specimen to describe M. megalops (CAS 71433) from 
Itaituba (Pará State, Brazil) and did not define characters 
useful to differentiate this species from others Moenkhau-
sia species.
Eigenmann (1907) did not describe conspicuous fea-
tures related to the humeral mark and pigmentation on the 
upper caudal-fin lobe. The ‘form’ described herein has 
the quite peculiar anterior humeral mark and a dark pig-
mented upper caudal-fin lobe, both not seen in the holo-
type of Astyanax megalops or even described in the orig-
inal and subsequent descriptions by Eigenmann (1907, 
1917). Nevertheless, Eigenmann (1907: 29) had already 
claimed that the color was “apparently much faded”, sug-
gesting that the specimens analyzed were already in an 
unsatisfactory preservation condition, and consequently 
the coloration features could not be noticed.
Another character not mentioned by Eigenmann (1907) 
is the shape of premaxillary and dentary teeth. Indeed, one 
strong evidence to associate the name M. megalops to this 
specific form is that the holotype of Moenkhausia mega-
Figure 5. Distribution of Moenkhausia megalops. Circles represent lots examined; star indicates type locality in the rio Tapajós basin.
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lops has premaxillary and dentary teeth with seven cusps. 
In addition, another evidence to link the specimens ex-
amined to the name M. megalops is that this is the unique 
form in the rio Tapajós with large eyes (42.6–50.8 mm 
HL), a broad silvery lateral stripe, and scales with non-
curved radii, as seen in the holotype of M. megalops. For 
these reasons, we are convinced that this population must 
be linked to the name M. megalops, confirming previous 
identifications [e.g., Souza et al. (2012), and Oliveira and 
Marinho (2016)].
Among the congener species, Moenkhausia grandis-
quamis, another species quite abundant in the rio Tapajós 
basin with a conspicuous silvery lateral band, also has 
premaxillary and dentary teeth with seven or eight cusps 
(see Azevedo-Santos and Benine 2016). Eigenmann 
(1917) included a form from Itaituba identified by Ulrey 
(1895) as Tetragonopterus grandisquamis in the synony-
my of M. megalops and distinguished the true M. grandis-
quamis (Müller & Troschel, 1845) from M. megalops by 
differences in morphometric proportions and scale striae. 
We partially agree with Eigenmann, given that M. meg-
alops, in fact, does not present scales with curved radii, 
as those in M. grandisquamis, but we observed consid-
erable morphometric overlapping between these species. 
However, our comparative examinations evidenced that 
M. megalops has a narrower, somewhat rectangular sec-
ond infraorbital versus a wider and trapezoidal bone in M. 
grandisquamis. Eigenmann (1917: 92) pointed out that 
the specimen of M. megalops “from the Essequibo 2488C 
is deeper and has a narrower second suborbital than the 
type”. The examinations of the holotype (CAS 71433) 
and the specimen from the Essequibo (now FMNH 53966 
- photograph) confirm the deeper body of the latter, even 
though it clearly has a wider second infraorbital that fits 
to M. grandisquamis, contrary to Eigenmann’s statement. 
For these reasons, we treated Eigenmann’s (1910; 1917) 
material as in part synonyms.
Hardman et al. (2002) listed Moenkhausia megalops 
to Guyana, although solely based on Eigenmann’s ma-
terial, since this species was not collected in their com-
parative survey. Watkins et al. 2004 listed M. megalops 
for both Essequibo and Burro-Burro river drainages in 
Guyana. We examined material from Essequibo (ANSP 
175609) and Burro-Burro (ANSP 176990 – photograph) 
and confirmed both as M. grandisquamis. We also had 
the opportunity to examine images of the material listed 
as M. megalops by Souza et al., 2012 and confirm this 
identification. These authors tested the influence of the 
Rupununi Portal on freshwater fish distribution on Ru-
pununi District, Guyana, and their results showed that M. 
megalops is restricted to rio Takutu, Rio Branco drainage. 
Thus, we still do not have evidence of occurrence of M. 
megalops in the Essequibo river, Guyana.
Although we were not able to confirm these informa-
tions, there are also records of occurrence of M. mega-
lops for other rivers in the Amazon basin that were not 
included in our Geographic distribution section, such 
as rio Purus (Duarte et al. 2013), and from Colombia 
(Maldonado-Ocampo 2001, Arbeláez et al. 2004, Maldo-
nado-Ocampo et al. 2008; Miller-Hurtado et al. 2009), 
and Venezuela (Lasso et al. 2004, Gonzáles et al. 2012). 
However, we analyzed photographs of specimens from 
Rio Orinoco, Venezuela (ANSP 190778; ANSP 191245) 
that presents the diagnostic humeral and caudal marks of 
M. megalops and could be tentatively identified as this 
species. We were not able to examine teeth and scale 
morphology. Nevertheless, we herein provide sufficient 
elements for the unequivocal differentiation of M. meg-
alops from congeners, which subsequent inventorial and 
revisionary works may count on.
Comparative material. Guyana. Moenkhausia grandis-
quamis: Essequibo river, ANSP 175609, 15, 49.5–66.7 
mm SL, Essequibo campsite. Brazil. Moenkhausia celi-
bela: Amazonas, rio Negro: INPA 48592, 4, 30.6–32.6 
mm SL, Novo Airão, Anavilhanas Archipelago. Pará, rio 
Tapajós: INPA 41451, 48, 11.8–29.1 mm SL, Aveiro, Pa-
raíso stream. Pará, rio Trombetas: INPA 48604, 2, 26.7–
27.9 mm SL, Oriximiná, Saracá stream. INPA48612, 1, 
22.23 mm SL, Oriximiná, Saracá stream. Pará, rio Xingu 
basin: INPA 47135, 33, 23.5–39.2 mm SL, Altamira, rio 
Bacajaí. Moenkhausia gracilima: Amazonas, rio Japurá: 
INPA 49317, 7, 24.3–32.5 mm SL, Japurá. Amazonas, rio 
Juruá: INPA 28984, 1, 24.7 mm SL, Carauarí, Uacari Sus-
tainable Development Reserve. Amazonas, rio Madeira 
basin: INPA 50799, 1, 29.6 mm SL, Nova Olinda do Nor-
te, rio Abacaxis. Mato Grosso, rio Tapajós basin: INPA 
48419, 2, 28.1–28.2 mm SL, rio Teles Pires, uncertain 
locality. Pará, rio Tocantins: INPA 39587, 2, 31.5–42.3 
mm SL, Tucuruí, downstream of dam. Pará, rio Trombe-
tas: INPA 34352, 7, 21.4–29.1 mm SL, Oriximiná. Rorai-
ma, rio Branco basin: INPA 36942, 7, 21.1–29.6 mm SL, 
Caracaraí, bedrock in front of Água Fria stream. INPA 
48801, 1, 29.2 mm SL, Bonfim, rio das Arraias, tributary 
of rio Takutu. Moenkhausia grandisquamis: Amazonas, 
rio Purus basin: INPA 36565, 2, 56.5–61.9 mm SL, Beru-
ri, Praia Grande, Piagaçú-Purus Sustainable Development 
Reserve. Pará, rio Xingu basin: INPA 37985, 10, 33.5–
42.5 mm SL, Altamira, Tapuama. Moenkhausia heikoi: 
Pará, rio Xingu basin: INPA 38002, 5, 38.4–48.9 mm SL, 
Altamira, Espelho waterfall. INPA 43663, 16, 20.3–43.9 
mm SL, Altamira. INPA 47005, 1, 44.3 mm SL, Altami-
ra, rio Iriri, Grande waterfall. Moenkhausia hysterosticta: 
Amazonas, rio Purus: INPA 36577, 24, 35.1–42.4 mm 
SL, Beruri, Praia Grande, Piagaçú-Purus Sustainable De-
velopment Reserve. INPA 36590, 12, 38.9–42.7 mm SL, 
Tapauá, Abufari beach. INPA 36607, 2, 39.8–40.1 mm 
SL, Praia Grande, above Carapanã. Moenkhausia lata: 
Amazonas, rio Purus basin: INPA 41936, 1, 54.9 mm 
SL, Tapauá, rio Ipixuna, Jiboia stream. Amazonas, rio 
Uatumã basin: INPA 5467, 2, 65.3–66.2 mm SL, Presi-
dente Figueiredo, Samaúma stream. INPA 25572, 1, 55.8 
mm SL, Presidente Figueiredo, Morena waterfall. Pará, 
rio Tapajós: INPA 41517, 1, 50.6 mm SL, Aveiro. Pará, 
rio Tocantins basin: INPA 16491, 14, 43.4–48.3 mm SL, 
Tucuruí, Breu Branco. Pará, rio Trombetas basin: INPA 
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50262, 7, 53.8–60.5 mm SL, Oriximiná, access to Água 
Fria stream. INPA 50307, 3, 46.9–54.5 mm SL, Oriximi-
ná, beach in front of Cachoeira Porteira. Pará, rio Xingu: 
INPA 43325, 5 of 36, 41.7–53.8 mm SL, Porto de Moz, 
beach on the right bank. INPA 43918, 7, 40.4–43.7 mm 
SL, Porto de Moz, public beach on the right bank of rio 
Xingu. Moenkhausia lepidura: Amazonas, rio Purus ba-
sin: INPA 41835, 7, 74.4–92.3 mm SL, Tapauá, Jacinto 
stream. INPA 42508, 1 of 4, 64.4 mm SL, rio Ipixuna, 
Floresta Tapauá. Amazonas, rio Madeira basin: INPA 
50628, 3, 54.0–66.2 mm SL, Nova Olinda do Norte, rio 
Abacaxis. Amazonas, rio Negro basin: INPA 12717, 6, 
64.1–81.3 mm SL, Barcelos, rio Caurés, Curirarra lake. 
Mato Grosso, rio Tapajós basin: INPA 45966, 6, 56.9–
75.1, Paranaíta, rio Teles Pires, rio São Benedito. Pará, 
rio Xingu basin: INPA 47043, 23, 44.0–59.1 mm SL, 
Altamira, rio Iriri. Rondônia, rio Guaporé basin: INPA 
36155, 15, 46.1–67.7 mm SL, Vale do Guaporé, rio Novo. 
Tocantins, rio Tocantins-Araguaia basin: INPA 20407, 1, 
68.5 mm SL, Caseara, Paredão lake. Moenkhausia lowe-
ae: Pará, rio Xingu basin: INPA 47139, 6, 41.2–52.2 mm 
SL, Altamira, rio Bacajaí. INPA 49936, 2 of 3, 52.9–58.5 
mm SL, Brasil Novo. Moenkhausia mikia: Amazonas, rio 
Japurá: INPA 34611, 4, 35.6–48.6 mm SL, Maraã, Amanã 
lake. Amazonas, rio Madeira basin: INPA 44270, 3, 36.4–
37.1 mm SL, Autazes, rio Madeirinha. Amazonas, rio Ne-
gro basin: INPA 30617, 1, 49.4 mm SL, rio Preto da Eva. 
INPA 49383, 15, 40.2–48.1 mm SL, São Gabriel da Ca-
choeira, Curucuí waterfall. Amazonas, rio Uatumã: INPA 
37281, 1, 47.5 mm SL, São Sebastião do Uatumã. Mato 
Grosso, rio Tapajós basin: INPA 44563, 3, 36.6–39.3 mm 
SL, Paranaíta, rio Teles Pires. Pará, rio Trombetas: INPA 
39130, 2, 46.6–46.6 mm SL, Oriximiná, Porto Trombe-
tas. Pará, rio Xingu: INPA 47282, 31, 45.2–58.1 mm SL, 
Altamira, Cajú beach, above Jericoá waterfall.
Acknowledgements
The authors are very grateful to Lúcia Rapp Py-Daniel 
(INPA) for providing the material for analyses, and for 
suggestions on the manuscript; Marcelo Andrade (UFPA) 
for providing a photograph of alive specimen and pre-
served specimens for examination; to David Catania and 
Department of Ichthyology, California Academy of Sci-
ences (CAS) for loan and photograph of the holotype of 
Moenkhausia megalops (CAS 71433); to William G. Saul 
and Mark H. Sabaj (ANSP) and iXingu Project (NSF 
DEB-1257813) for providing photographs and compar-
ative material; to Kevin Swagel and Field Museum of 
Natural History (FMNH) for providing the photograph 
of the specimen cataloged under FMNH 53966; to Talles 
Colaço (INPA) for examination of the gonads; to Lucas 
Castanhola (Laboratório Temático de Microscopia Ótica 
e Eletrônica - LTMOE/INPA) for providing SEM im-
ages and support on histological analyses. We also are 
grateful to two anonymous reviewers for improving the 
manuscript with enriching suggestions and corrections. 
VMAS was supported by Coordenação de Aperfeiçoa-
mento de Pessoal de Nível Superior (CAPES). RCB is 
CNPq (Conselho Nacional de Desenvolvimento Cien-
tífico e Tecnológico do Brasil) researcher (CNPq grant 
308784/2016-2).
References
Álvarez-León R, Orozco-Rey RH, Páramo-Fonseca ME, Restrepo-San-
tamaría D (2013) Lista de los peces fósiles y actuales de Colombia: 
nombres científicos válidos, distribución geográfica, diagnosis de 
referencia & nombres comunes e indígenas. Primera edición. Eco 
Prints déseño gráfico y audiovisual Ltda. Bogotá D. C., Colombia.
Arbeláez F, Gálvis G, Mojica JI, Duque S (2004) Composition and rich-
ness of the ichthyofauna in a terra firme Forest stream of the Colom-
bian Amazonia. Amazoniana 18(1–2): 95–107. http://web.evolbio.
mpg.de/amazoniana/18_08Arbelaez.pdf
Azevedo-Santos VM, Benine RC (2016) A new species of Moenkhau-
sia (Characiformes, Characidae) from the Içá River, Amazon Basin, 
northern Brazil. Zoosystematics and Evolution 2: 203–209. https://
doi.org/10.3897/zse.92.10049
Benine RC, Melo BF, Castro RMC, Oliveira C (2015) Taxonomic re-
vision and molecular phylogeny of Gymnocorymbus Eigenmann, 
1908 (Teleostei, Characiformes, Characidae). Zootaxa 3956(1): 
1–28. http://dx.doi.org/10.11646/zootaxa.3956.1.1
Camargo M, Giarrizzo T, Isaac V (2004) Review of the geographic dis-
tribution of fish fauna of the Xingu river basin, Brazil. Ecotropica 
10: 123–147. http://www.soctropecol.eu/publications/pdf/10-2/Ca-
margo,Giarizzo,Isaac%202004.pdf
Carvalho FR, Sarmento-Soares LM, Martins-Pinheiro RF (2014) Redes-
cription of Moenkhausia doceana (Steindachner, 1877) (Ostariophy-
si: Characiformes): a characid from the Northeastern Mata Atlântica 
ecoregion, Brazil. Neotropical Ichthyology 12(2): 377–388. http://
dx.doi.org/10.1590/1982-0224-20140006
Castellanos C, Sánchez-Duarte P (2007) Moenkhausia megalops. In: 
Sanabria-Ochoa AI, Victoria-Daza P, Beltrán IC (Eds) Peces de la 
Amazonía colombiana com énfasis em espécies de interésornamen-
tal. Instituto Colombiano de Desarrollo Rural, Universidad Nacional 
de Colombia e Instituto Amazoníco de Investigaciones Científicas, 
135.
Duarte C, Deus CP, Rapp Py-Daniel L (2013) Comparação da eficiência 
relativa de dois apetrechos de coleta de peixes em praias no baixo rio 
Purus, Amazonas, Brasil. Acta Amazonica 43(3): 383–388. http://
dx.doi.org/10.1590/S0044-59672013000300015
Eigenmann CH (1903) New genera of South American fresh-water fishes 
and new names for some old genera. Smithsonian Miscellaneous 
Collections 45: 144–148.
Eigenmann CH (1910) Catalogue of the fresh-water fishes of tropical 
and south temperate America. In: Reports of the Princeton Univer-
sity expeditions to Patagonia 1896-1899. Zoology 3(4): 375–511.
Eigenmann CH (1917) The American Characidae – I. Memoirs of the 
Museum of Comparative Zoology 43: 1–102.
Eigenmann CH, Ogle F (1907) An annotated list of characin fishes in 
the United States National Museum and the Museum of Indiana 
University, with descriptions of new species. Proceedings of the 
United States National Museum 33: 1–36. https://doi.org/10.5479/
si.00963801.33-1556.1
Zoosyst. Evol. 93 (2) 2017, 255–264
zse.pensoft.net
263
Eschmeyer WN, Fricke R, van der Laan R (2017) Catalog of fishes: 
genera, species, references. Available from: http://researcharchive.
calacademy.org/research/ichthyology/catalog/fishcatmain.asp [ac-
cessed 18 January, 2017]
Ferreira EJG (1993) Composição, distribuição e aspectos ecológicos 
da ictiofauna de um trecho do rio Trombetas, na área de influên-
cia da futura UHE Cachoeira Porteira, estado do Pará, Brasil. Acta 
Amazonica 23(suplemento): 1–89. https://doi.org/10.1590/1809-
43921993235089
Ferreira E, Zuanon J, Forsberg B, Goulding M, Briglia-Ferreira R 
(2007) Rio Branco. Peixes, ecologia e conservação de Roraima. 
Amazon Conservation Association, Instituto Nacional de Pesquisas 
da Amazônia, Sociedade Civil Mamirauá.
Ferreira E, Zuanon J, Santos G, Amadio S (2011) A ictiofauna do 
Parque Estadual do Cantão, Estado do Tocantins, Brasil. Bio-
ta Neotropica 11(2): 277–284. https://doi.org/10.1590/S1676-
06032011000200028
Fink WL, Weitzman SH (1974) The so-called Cheirodontin fishes 
of Central America with descriptions of two new species (Pisces: 
Characidae). Smithsonian Contributions to Zoology 172: 1–46. 
https://doi.org/10.5479/si.00810282.172
Fowler HW (1948). Os peixes de água doce do Brasil. Arquivos de Zoo-
logia do Estado de São Paulo, São Paulo 6(1): 1–204.
Géry J (1977) Characoids of the world. T. F. H. Publications, Neptune 
City, New Jersey.
Géry J, Zarske A (2004) Moenkhausia heikoi n. sp., a new tetra (Teleostei: 
Ostariophysi: Characiformes: Characidae) from the Rio Xingú basin, 
Brazil, with a supplementary description of the genus type species. 
Aqua, Journal of Ichthyology and Aquatic Biology 9(1): 29–43. http://
www.senckenberg.de/files/content/forschung/abteilung/tierkunde/
ichthyologie/publikationen/104_moenkausia_heikoi.pdf
Gonzáles N, Echevarría G, Daza F, Mass F (2012) Illustrated list of 
additions to ichthyofauna of the Caura River, Venezuela. Check List 
8(1): 43–52. https://doi.org/10.15560/8.1.043
Hardman M, Page LM, Sabaj MH, Armbruster JW, Knouft JH (2002) 
A comparison of fish surveys made in 1908 and 1998 of the Potaro, 
Essequibo, Demerara, and coastal river drainages of Guyana. Ich-
thyological Exploration of Freshwater 13(3): 225–238.
Hercos AP, Queiroz HL, Almeida HL (2009) Peixes ornamentais do Amanã. 
Instituto de Desenvolvimento Sustentável Mamirauá, Tefé, 241 pp.
Lasso CA, Mojica JI, Usma JS, Maldonado-O JA, DoNascimiento C, 
Taphorn DC, Provenzano F, Lasso-Alcalá OM, Galvis G, Vásquez 
L, Lugo M, Machado-Allison A, Royero R, Suárez C,Ortega-Lara A 
(2004) Peces de la cuenca del río Orinoco. Parte I: lista de especies y 
distribución por subcuencas. Biota Colombiana 5(2): 95–158. http://
www.redalyc.org/articulo.oa?id=49150206
Lasso CA, Sánchez-Duarte P (2011) Los peces del delta del Orinoco. 
Diversidad, bioecologia, uso y conservación. Fundación La Salle de 
Ciencias Naturales y Chevron C. A. Venezuela. Caracas.
Lima FCT, Malabarba LR, Buckup PA, Silva JFP, Vari RP, Harold 
A, Benine RC, Oyakawa OT, Pavanelli CS, Menezes NA, Luce-
na CAS, Malabarba MCSL, Lucena, ZMS, Reis RE, Langeani F, 
Casatti L, Bertaco VA, Moreira CR, Lucinda PHF (2003) Genera 
Incertae Sedis in Characidae. In: Reis RE, Kullander SO, Ferraris Jr 
CJ (Eds) Check List of the Freshwater fishes of South and Central 
America. Porto Alegre, Edipucrs, 106–169.
Lima FCT, Pires THS, Ohara WMF, Jerep C, Carvalho FR, Marinho 
MMF, Zuanon JAS (2013) Characidae. In: Queiroz LJ, Torrente-
Vilara G, Ohara WM, Pires THS, Zuanon JAS, Dória CRC (Eds) 
Peixes do rio Madeira. Vol. I. Dialeto, São Paulo, 213–361.
Maldonado-Ocampo JA (2001) Peces del area de confluencia de los rios 
Meta, Bita y Orinoco en Puerto Carreno, Vichada, Colombia. Dahlia 
(Revista de la Asociación Colombiana de Ictiólogos) 4: 61–74. 
http://www.redalyc.org/articulo.oa?id=49115088009
Maldonado-Ocampo JA, Vari RP, Usma JS (2008) Checklist of the 
Freshwater Fishes of Colombia. Biota Colombiana 9(2): 143–237. 
https://repository.si.edu/bitstream/handle/10088/7466/Vari_Che-
cklist_of_fresh_water_fish_of_Colombia.pdf?sequence=1
Mariguela TC, Benine RC, Abe KT, Avelino GS, Oliveira C (2013) 
Molecular phylogeny of Moenkhausia (Characidae) inferred from 
mitochondrial and nuclear DNA evidence. Journal of Zoological 
Systematics and Evolutionary Research 51: 327–332. http://dx.doi.
org/10.1111/jzs.12025
Marinho MMF, Langeani F (2016) Reconciling more than 150 years 
of taxonomic confusion: the true identity of Moenkhausia lepidura, 
with a key to the species of the M. lepidura group (Characiformes: 
Characidae). Zootaxa 4107(3): 338–352. http://dx.doi.org/10.11646/
zootaxa.4107.3.3
Miller-Hurtado H, Taphorn DC, Oviedo JSU (2009) Lista preliminar de 
los peces del río Papunahua, cuenca del río Inírida – departamento 
del Vaupés, Colombia. Biota Colombiana 10(1–2): 163–169. http://
www.redalyc.org/articulo.oa?id=49115088010
Mirande JM (2010) Phylogeny of the family Characidae (Tele-
ostei: Characiformes) from characters to taxonomy. Neotropi-
cal Ichthyology 8: 385–568. http://dx.doi.org/10.1590/S1679-
62252010000300001
Mojica JI, Germán G, Arbeláez F, Santos M, Vejarano S, Prieto-Pira-
quive E, Arce M, Sánchez-Duarte P, Castellanos C, Gutiérrez Á, 
Duque SR, Lobón-Cerviá J, Granado-Lorencio C (2005) Peces de 
La Cuenca del Río Amazonas em Colombia: Región de Leticia. Bi-
ota Colombiana 6(2): 191–210.
Müller J, Troschel FH (1845) Horae Ichthyologicae, Beschreibung und 
Abbildung neuer Fische. Die Familie Characinen. Berlin. https://
doi.org/10.5962/bhl.title.6935
Oliveira C, Avelino GS, Abe KT, Mariguela TC, Benine RC, Orti G, 
Vari RP, Castro RMC (2011) Phylogenetic relationships within 
the speciose family Characidae (Teleostei: Ostariophysi: Charac-
iformes) based on multilocus analysis and extensive ingroup 
sampling. BMC Evolutionary Biology 11: 1–25. http://dx.doi.
org/10.1186/1471-2148-11-275
Oliveira CD, Marinho MMF (2016) A new species of Moenkhausia 
Eigenmann, 1903 (Characiformes, Characidae) from the rio Am-
azonas basin, Brazil. Zootaxa 4093(4): 566–574. http://dx.doi.
org/10.11646/zootaxa.4093.4.8
Petrolli MG, Azevedo-Santos VM, Benine RC (2016) Moenkhausia 
venerei (Characiformes: Characidae), a new species from the rio 
Araguaia, Central Brazil. Zootaxa 4105(2): 159–170. http://dx.doi.
org/10.11646/zootaxa.4105.2.4.
Petrolli MG, Benine RC (2015) Description of three new species of 
Moenkhausia (Teleostei, Characiformes, Characidae) with the 
definition of the Moenkhausia jamesi species complex. Zootaxa 
3986(4): 401–420. http://dx.doi.org/10.11646/zootaxa.3986.4.1
Sousa LM, Netto-Ferreira AL, Birindelli JLO (2010) Two new species 
of Moenkhausia Eigenmann (Characiformes: Characidae) from Serra 
do Cachimbo, Pará, Northern Brazil. Neotropical Ichthyology 8(2): 
255–264. https://doi.org/10.1590/S1679-62252010000200003
zse.pensoft.net
Soares, I.M. et al.: Redescription of  Moenkhausia megalops (Eigenmann, 1907)...264
Souza LS, Armbruster JW, Werneke DC (2012) The influence of 
the Rupununi portal on distribution of freshwater fish in the Ru-
pununi district, Guyana. Cybium 36(1): 31–43. http://www.auburn.
edu/~armbrjw/Rupununi_portal.pdf
Taylor WR,Van Dyke GC (1985) Revised procedures for staining and 
clearing small fishes and other vertebrates for bone and cartilage 
study. Cybium 9: 107–119.
Ulrey AB (1895) The South American Characinidae collected by Charles 
Frederick Hartt. Annals of the New York Academy of Sciences 8: 
257–300. https://doi.org/10.1111/j.1749-6632.1894.tb55424.x
Vari RP, Ferraris Jr CJ, Radosavljevic A, Funk VA (Eds) (2009) 
Checklist of the freshwater fishes of the Guiana Shield. Bulletin 
of the Biological Society of Washington 17: 1–95. http://dx.doi.
org/10.2988/0097-0298-17.1.i
Watkins G, Saul W, Holm E, Watson C, Arjoon D, Bicknell J (2004) 
The fish fauna of the Iwokrama Forest. Proceedings of the Academy 
of Natural Sciences of Philadelphia 154: 39–53. https://doi.org/10.1
635/0097-3157(2004)154[0039:TFFOTI]2.0.CO;2
